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(54) Organic stir-in pigments 

(57) The disclosure relates to the use of conditioned 
organic pigments as stir-in pigments in various applica- 
tions. The conditioned pigments are preferably prepared 



by wet -milling a pigment crude to a particle size of 0.1 to 
9pm and a specific surface area in the range of from 6 
to 35 m2/g. 
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Description 



This application relates to a process of coloring 
high-molecular-weight organic materials with organic 
stir-in pigments. 

In general, after being mixed into an aqueous orsol- 
ventbome resin system, an organic pigment must be fur- 
ther dispersed prior to its final application in order to en- 
sure that the organic pigment is homogeneously dis- 
persed in the resin system. This additional dispersion 
step generally requires that the pigment be dispersed for 
a period of 2 to 48 hours using milling equipment, such 
as a vertical or horizontal bead mill or an attritor mill with 
milling media, such as glass beads or stainless steel 
balls. Since this additional dispersion step is both 
time-consuming and costly, the elimination of this step 
by using pigments that are adequately dispersed during 
a simple mixing step, without the need for the additional 
dispersing step, is a great advantage. 

Pigments which are substantially homogeneously 
dispersed in the high-molecular-weight organic material 
without the above-described additional dispersion step 
are referred to as 'stir-in pigments' in this application. 

It is generally known that 'effect" pigments, which 
often are relatively large particle size, platelet-shaped 
particles, are usually incorporated in coatings systems 
without an additional dispersion step. The additional dis- 
persion step is avoided in order to prevent the breaking 
of the large platelet-shaped particles. 

In this application, the expression 'effect pigment" 
means inorganic or organic pigments which show metal- 
lic, pearlescent and/or silky-luster effects. Such effect 
pigments are generally inorganic pigments such as me- 
tallics, like aluminum, T0 2 -coated mica pigments, plate- 
let graphite and platelet molybdenum disulfide. Other ef- 
fect pigments are prepared by coating a flaky crystalline 
form of a substrate with a small amount of a dyestuff or 
inorganic pigment, for example, a metal oxide coated mi- 
ca. In addition, the effect pigments include certain plate- 
let-shaped organic pigments, such as platelet copper 
phthalocyanine and those described in US 5,084,573 
US 5,095,122, and US5,347,014. In each instance/such 
pigments are readily distinguished from conditioned or- 
ganic pigments; especially by their particle size and spe- 
cific surface area. 

US 5,298,076 discloses the use of an unconditioned 
carbazole dioxazine crude as a multi-colored effect pig- 
ment for use in a variety of applications, including as a 
stir-in pigment. This publication does not suggest that a 
conditioned carbazole dioxazine pigment could be uti- 
lized as stir-in pigment. 

A number of conditioning processes are known for 
the conditioning of organic pigments by diminution of the 
corresponding crude organic pigment For example, mill- 
ing and kneading in the presence of salt, or wet milling 
processes in the presence of appropriate additives, are 
well-known conditioning processes for organic pig- 
ments. However, it has not been disclosed that such con- 



ditioned organic pigments can be used as stir-in pig- 
ments. 

This invention relates to the surprising finding that a 
pigment which has excellent stir-in pigment properties is 
5 prepared by wet-milling a pigment crude consisting of 
primary pigment particles with an average particle size 
of from 3 to 35jam to yield an organic stir-in pigment with 
an average particle size of 0.1 to 9um Since the organic 
stir-in pigments of this invention are simply added and 
io stirred into a suspension or solution of the high-molecu- 
lar-weight organic material, the inventive stir-in pigments 
avoid the costly energy and time consuming dispersion 
process that is normally required to uniformly disperse 
pigments in a coating or ink system. 
1S Subject of the invention is a process for coloring a 
high-molecular-weight organic material, which compris- 
es uniformly dispersing an effective pigmenting amount 
of a stir-in pigment in the high-molecular-weight organic 
material by stirring the stir-in pigment into a suspension 
20 or solution of the high-molecular-weight material; where- 
in the stir-in pigment is a conditioned organic pigment 
with an average particle size in the range of from 0.1 to 
9ujti and a specific surface area in the range of from 6 
to 35 m2/g. Preferably, the stir-in pigment has a broad 
2S particle size distribution. The stir-in pigments used in the 
present process are easily dispersible, show high opac- 
ity, high color strength, as well as excellent viscosity and 
gloss properties. 

In this application, the term 'stirring' is intended to 
30 have its usual meaning, but is also intended to include 
any low-sheer-force mixing step, such as shaking. 

In general, the stir-in pigments of the present inven- 
tion are uniformly dispersed simply by mixing the stir-in 
pigment into a solution or suspension of the high-molec- 
3S ular-weight organic material. The mixing simply involves 
blending the stir-in pigment into a solution, suspension 
or powder of the high-molecular-weight organic material 
until a uniform dispersion is achieved. The mixing is ad- 
vantageously carried out by stirring the resulting pig- 
40 merited suspension for from about 5 minutes to about 3 
hours, preferably for from 10 to 30 minutes, by stirring 
methods known in the art, for example with a disk or pro- 
peller stirrer. No other dispersion step is necessary to 
achieve a uniform dispersion of the pigment in the 
45 high-molecular-weight organic materia]. 

The stir-in pigments are generally incorporated into 
a suspension or solution of the high-molecular-weight or- 
ganic material for most applications, for example, the 
preparation of coating compositions or inks. However, 
*> the stir-in pigments are also blended with certain plastics 
as powders. Generally, the blended powders are subse- 
quently calendared, cast, molded or processed to fibers. 

Since this invention is based on the finding that the 
particle size of the pigment is critical to its utility as a 
ss stir-in pigment, the present method is a general method 
applicable with any conditioned organic pigment, prefer- 
ably those that are wet-milled to the proper particle size. 
Especially suitable classes of pigments and pigment 
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crudes include the azo, azomethine, methine, anthraqui- 
none, phthalocyanine, perinone, perylene, diketopyrrol- 
opyrrole, thioindigo, iminoisoindoline, iminoisoin- 



dolinone, dioxazine, quinacridone, flavantrTrbne, inciaiv 
throne, anthrapyrimidine and quinophthalone pigments; 
in particular the diketopyrrolopyrrole, quinacridone, 
phthalocyanine, anthraquinone, dioxazine, indanthrone 
or iminoisoindolinone pigments. 

Notable pigments useful in the present process are 
those pigments identified in The Colour Index, including 
the quinacridone pigments, C.I. Pigment Red 202 and 
C.I. Pigment Violet 19; the isoindolinone pigment, C.I. 
Pigment Yellow 110; the diketopyrrolopyrrole pigments, 
C.I. Pigment Red 254, C.I. Pigment Red 264, C.I. Pig- 
ment Red 255 and C.I. Pigment Orange 73; the an- 
thraquinone pigments, C.I. Pigment Blue 60 and C.I. Pig- 
ment Yellow 147; the dioxazine pigment, C.I. Pigment 
Violet 23 and the phthalocyanine pigment, C.I. Pigment 
Blue 15. 

In particular, the stir-in pigment is an alpha or beta 
copper phthalocyanine, which is optionally stabilized 
with a chloro-substituted copper phthalocyanine deriva- 
tive. 

The inventive stir-in pigments are characterized by 
their particle size, particle size distribution and specific 
surface area. Preferably, the stir-in pigment has an av- 
erage particle size of 0.2 to 7u/n and a specific surface 
area in the range of from 6 to 30 m2/g, most preferably 
from 0.5 to 5uxn and from 8 to 28 m?/g. 

The conditioned organic pigment of proper particle 
size and surface area is preferably prepared by wet-mill- 
ing a corresponding pigment crude with an average par- 
ticle size above 3u/n, in particular from 3 to 35 um The 
expression "pigment crude" means the form obtained 
from the last synthetic step. Particularly suitable pigment 
crudes are, for example, beta copper phthalocyanine 
pigment crude, or alpha copper phthalocyanine crude, 
which are optionally stabilized by chtorophthalocyanine 
derivatives. 

In the inventive process, the pigment crude is 
wet-milled preferably by an aqueous milling process. 
The grinding apparatus may be any suitable device 
which makes it possible for the pigment crude to be sub- 
jected to mechanical forces. For example, a suitable mill- 
ing process includes one wherein a grinding element, 
such as metal, glass or porcelain balls, plastic granules 
or sand grains, is set in motion by rotation, or vibration. 
Devices such as horizontal or vertical bead mills are also 
suitable as apparatus for the milling process. Horizontal 
bead mills which allow a continuous flow of an aqueous 
pigment suspension through the mill are preferred grind- 
ing equipment Preferably, the pigment crude is milled 
as an aqueous suspension in a horizontal bead mill. 

In order to further improve the stir-in pigment prop- 
erties of the pigments obtained by the present process 
texture-improving agents, anti-flocculating agents or ex- 
tenders are optionally added before, during or after the 
wet -milling process. 



The texture-improving agent, anti-flocculant and/or 
extender is preferably incorporated into the present 
stir-in pigment in an amount of from 0.05 to 30 percent, 

most preferably 5"to 25 percent, by weight, based on the 

5 combined weights of the organic pigment, texture-im- 
proving agent and/or extender. 

Texture-improving agents are especially useful as 
an additional component which improves the properties 
of the stir-in pigment composition. Suitable texture-im- 
io proving agents include fatty acids having at least 1 2 car- 
bon atoms, and amides, esters or salts of fatty acids. 
Typical fatty acid derived texture-improving agents in- 
clude fatty acids such as stearic acid or behenic acid, 
and fatty amines like teuryl amine, or stearyiamine. In 
is addition, fatty alcohols or ethoxylated fatty alcohols, 
polyols, like aliphatic 1 ,2-diols or polyvinylalcohol and 
epoxidized soya bean oil, waxes, resin acids and resin 
acid salts are suitable texture-improving agents. Rosin 
acids and rosin acid salts are especally suitable tex- 
20 tu re-improving agents. 

Anti-flocculating agents are known in the pigments 
industry and are described, for example, in US 
3,386,843, US 4,310,359 and US 4,692,189, which are 
incorporated by reference. 
2S Extenders which are suitable in the inventive proc- 
ess are, for example, inorganic extenders like talc, mica, 
kaolin and natural or synthetic silicas, preferably talc or 
mica, or organic polymeric extenders like, for example, 
small particle size polyamide, polyethylene or polypro- 
30 pyiene waxes, their mixtures or copolymers thereof. It is 
known in the art that such kinds of extenders can act as 
grinding agents. Depending on the pigment and the ex- 
tender, they can also improve the dispersibility of the in- 
ventive stir-in pigment. Preferably the extenders have an 
35 average particle size of below 1 5ujn, most preferably be- 
tween 2 to 10um. 

In a preferred method, the pigment crude is dis- 
persed in an aqueous solution of the sodium salt of a 
rosin, optionally in the presence of an extender. Prefer- 
40 ably the resulting pigment suspension contains 5 to 25% 
pigment, by weight The pigment suspension is then 
pumped into a horizontal bead mill and milled until the 
particle size of the pigment is in the required range. The 
milled suspension is stirred and the rosin salt is precipi- 
45 tated by adding of a salt of a divalent or trivalent metal 
to the suspension. 

Thus, the inventive process includes a process 
wherein the stir-in pigment is prepared by a process, 
which comprises (a) preparing an aqueous suspension 
so comprising the organic pigment crude, a soluble alkaline 
salt of a rosin and an extender; (b) milling the aqueous 
suspension in a horizontal bead mill by pumping it con- 
tinuously through the mill until the particle size of the pig- 
ment is within the required range; (c) adding a divalent 
ss or trivalent metal salt to the milled pigment suspension; 
and (d) isolating the stir-in pigment. The pigment is gen- 
erally isolated by filtration, washing and drying, prefera- 
bly for example by a fluidized bed, spray-drying or 
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tray-drying method, optionally followed by micropulveri- 
zation. 

The inventive process is not limited to the order of 
steps set forth above. For example it can be advanta- 
geous to precipitate the rosin acid salt prior to the milling 
step or to adjust the pH to neutral or to the acid or alkaline 
range. 

The milling temperature is preferably in the temper- 
ature range from 5 to 90°C, preferably from 15 to 60°C. 

The milling process is normally carried out in the ab- 
sence of organic solvents. Minor amounts may, however, 
be tolerated if they do not impair the process. Addition- 
ally, it may be advantageous to add a small amount of 
an organic solvent, in particular, a water-soluble or par- 
tially water-soluble solvent, such as a C,-C 5 alcohol or 
ethyl acetate, to the milled pigment suspension and then 
subject it to a heat treatment prior to filtration in order to 
generate a pigment of the desired particle size. 

Depending on the apparatus employed, batch, 
speed of rotation, pigment and assistants, the grinding 
time is from 1 0 minutes to 72 hours. The requisite grind- 
ing time can be readily ascertained by measuring the pig- 
ment particle size. 

Preferably the stir-in pigment contains pigment par- 
ticles with a wide particle size distribution, wherein the 
extremes of the particles preferably are by a factor of 3 
to 20 times, preferably 4 to 1 5 times, most preferably by 
a factor 5 to 10 times smaller or larger than the corre- 
sponding mean particle size. The presence of small par- 
ticles enhance the color strength whereas the presence 
of the larger particles provide increased flop, opacity and 
better viscosity behavior. Thus the inventive process 
comprises a method wherein the organic stir-in pigment 
has a broad particle size distribution wherein the ex- 
tremes of the particles are larger or smaller than the 
mean particle size by a factor of from 3 to 20. 

While dry milling processes normally yield pigment 
particles with extremely small particle sizes, the present 
wet milling process easily carries out the diminution of 
the large particle size pigment crude to the desired pig- 
ment particle size. 

Generally, an effective pigmenting amount of the 
stir-in pigment is incorporated into the high-molecu- 
lar-weight organic material to be pigmented. An effective 
pigmenting amount is any amount suitable to provide the 
desired color in the high-molecular-weight organic ma- 
terial. In particular, the stir-in pigments are used in an 
amount of 0.01 to 30% by weight, preferably 0.1 to 10% 
by weight, based on the weight of the high-molecu- 
lar-weight organic material to be pigmented. 

The pigmented, high-molecular- weight organic ma- 
terials which are colored according to the present proc- 
ess are useful in a variety of applications. For example, 
the high-molecular-weight organic material can be used 
for the pigmentation of lacquers, inks and enamel coat- 
ing compositions. The pigmented high-molecular-weight 
organic materials prepared according to the present in- 
vention are particularly useful for preparing automotive 



coating paints. 

The high-molecular-weight organic materials which 
are colored according to the present process are, for ex- 
ample, cellulose ethers, cellulose esters, polyurethanes, 

5 polyesters, polycarbonates, polyolefms, polystyrene, 
polysulfones, polyamides, polycycloamides, polyimides, 
polyethers, polyether ketones, polyvinyl halides, poly- 
tetrafluoroethylene, acrylic and methacrylic polymers, 
rubber, silicone polymers, phenol/formaldehyde resins, 

io melamine, formaldehyde resins, urea/formaldehyde res- 
ins, epoxy resins and diene rubbers or copolymers there- 
of. 

High-molecular-weight organic materials which are 
useful for heat-curable coatings or crosslinking, enemi- 
es cally-reactive coatings, are also colored according to the 
present process. The pigmented/ high-molecular-weight 
organic materials prepared according to the present 
process are especially useful in staving finishes which 
contain the customary binders and which are reactive at 
20 high temperature. Examples of the pigmented, high-mo- 
lecular-weight organic materials which are used in coat- 
ings include acrylic : alkyd, epoxy, phenolic, melamine, 
urea, polyester, polyurethane, blocked isocyanate, ben- 
zoguanamine or cellulose ester resins, or combinations 
& thereof. The pigmented, high-molecular-weight organic 
materials prepared according to the present process are 
also useful as air-drying or physically-drying coatings, for 
example, conventional lacquers such as those used in 
the cosmetics industry as nail varnishes, for example ni- 
30 trocellulose lacquers. 

The present process is particularly suitable for pre- 
paring coatings conventionally employed in the automo- 
bile industry, especially in acrylic/melamine resin, 
alkyd/melamine resin or thermoplastic acrylic resin sys- 
35 terns, as well as in aqueous based coating systems. 
Thus, the present invention includes processes wherein 
the high-molecular-weight organic material is an aque- 
ous or solvent based automotive paint system. 

Coatings and ink systems colored by the present 
40 process possess excellent heat, fight and weatherfast- 
ness, as well as bleed and overspraying fastness prop- 
erties. 

Due to the excellent dispersibility behavior of the 
stir-in pigments of this invention, uniform distribution of 

45 pigment particles throughout the entire application me- 
dia is achieved. Compositions containing the present 
stir-in pigments show excellent theological behavior. 

The conditioned pigments utilized in the present 
process have excellent stir-in pigment properties and 

50 can be applied alone or in the presence of other pigments 
or dyes in basecoat/clearcoat, as well as monocoat au- 
tomotive or industrial paint and ink systems. The paints 
show an attractive appearance. For example, unique 
styling effects can be achieved when the present pig- 

55 ments are incorporated in conjunction with effect pig- 
ments, such as, graphite, aluminum or particularly Ti0 2 
or Fe oxide coated mica pigments. 

The present stir-in pigments are particularly suitable 
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for coloring high-molecular-weight organic materials 
which are plastics that are calendared, cast, molded or 
processed to fibers, and the like. Such pigmented plas- 
tics show practically no abrasion during processing. The 
pigments impart excellent physical properties to colored s 
plastic articles like polypropylene or polyamide fibers, 
plastic films, bottle crates and so on. Thus, the present 
invention further embraces processes wherein the 
high-molecular-weight organic compound is a plastic 
that is subsequently calendared, cast, molded or proc- io 
essed to fibers. 

The following examples further describe the embod- 
iments ol the invention, but do not limit the scope ol the 
invention. In the examples, all parts are by weight unless 
otherwise indicated. 15 

Particle see distribution is determined in accord- 
ance with the principle of Fraunhoter light diffraction. A 
laser beam passes through the sample and the resulting 
diffraction pattern is locused on a multielement detector. 
Since the diffraction pattern depends, among other pa- 20 
rameters, on particle size, particle size distribution can 
be calculated on the basis of the measured diffraction 
pattern of the sample. The cumulative volume distribu- 
tion is determined using a Fraunhofer diffraction instru- 
ment, e.g. a COMPETITION/5-HELOS/KA, from SYM- 2S 
PATEC GmbH, D-38644 Goslar, in accordance with the 
instruction manual. 



Example 1: 



30 



150 grams of a beta copper phthalocyanine pigment 
crude having a specific surface area of 4.7 nr^/g, 750 ml 
water and 4.5 grams of a sodium salt of a rosin (DRES- 
INATE X from HERCULES Corp.) dissolved in 50 ml wa- 
ter are added together to a 2 liter glass beaker and stirred ss 
at room temperature for 15 minutes. The pigment sus- 
pension is ground in a horizontal bead mill having a 600 
ml steel milling chamber filled with 480-510 ml glass 
beads of around 1 mm diameter, at a stirring speed of 
3000 rpm. The plastic disc stirrer has a tip speed of 1 0.2 *o 
m/sec. The blue pigment crude suspension is milled 
twice, whereby the suspension is pumped each time at 
a speed of 127 ml/minute through the mill at a tempera- 
ture of from 20-28°C. The resultant pigment suspension 
is stirred at ambient temperature for 10 minutes after <s 
which 1 .5 grams of calcium chloride dissolved in 30 ml 
water are added to the pigment suspension and the pH 
is adjusted to 5.5-5.8. The resulting pigment suspension 
is then filtered, and the filter cake is washed with water 
and dried at 80-1 00° C. The dried pigment is micropul- 
verized in an assemble micropurverizer (The BANTAM, 
type G90 from American Marietta Company) using a 
0.039 inch round hole screen and a rotating speed of 
7000 RPM. 

The pigment obtained has a specific surface area of 8.5 & 
m 2 /g determined by the BET method. The particle size 
distribution shows 30 % of the pigment particles from 0.3 
to 1.5 pm, 40 % from 1.5 to 3.6 pm and 30 % from 3.6 



to 10.2 pm; with an average particle size of 2.4 pm. The 
pigment is suitable as a stir-in pigment when incorporat- 
ed in paint systems. The resulting coating has outstand- 
ing weatherability. 

Example 2 : 

1 20 grams of beta copper phthalocyanine pigment 
crude having a specific surface area of 4.7 rr^/g, 30 
grams of talc powder having an average particle size of 
around 3pm, 1000 ml water and 4.5 grams of a sodium 
salt of a rosin (DRESINATE X from HERCULES Corp.), 
which is dissolved in 50 ml of water, are added to a glass 
beaker and stirred at room temperature for 20 minutes. 
The pigment suspension is ground in a bead mill, having 
a 600 ml steel milling chamber filled with 480-510 ml 
glass beads of around 1 mm diameter, at a stirring speed 
of 3000 rpm. The plastic disc stirrer has a tip speed of 
10.2 m/sec. The blue pigment suspension is milled in 
four times, whereby the suspension is pumped through 
the mill at a speed of 125-130 mVminute at 20-28°C 
each time. The resultant pigment suspension is stirred 
at ambient temperature for 10 minutes after which 1.5 
grams of calcium chloride dissolved in 30 ml water are 
added to generate the Ca salt of the rosin. The pH is then 
adjusted to 5.5 to 5.8. The suspension is stirred for 20 
minutes at a pH of 5.5 to 5.8 and then filtered. The filter 
cake is washed with water, dried at 80-1 00° C and micro- 
pulverized in an assemble micropurverizer using a 0.039 
inch round hole screen and a rotating speed of 7000 
RPM. 

The pigment has a specific surface area of 1 1 .5 rr^/g de- 
termined by the BET method. The particle size distribu- 
tion shows 30 % of the pigment particles from 0.2 to 1 .3 
pm, 40 % from 1.3 to 3.0 pm and 30 % from 3.0 to 9.4 
pm; with an average particle size of 2.0 pm The pigment 
is highly suitable as organic stir-in pigment when applied 
in automotive paints. 

Example 3 : 

The procedure described in Example 2 is repeated, 
however, the pigment suspension is milled for 65 min- 
utes, whereby the pigment suspension is circulated from 
the beaker through the mill and back into the same beak- 
er at a speed of 160 to 165 mVminute. The conditioned 
pigment so obtained has a specific surface area of 14.8 
mS/g determined by the BET method. The particle size 
distribution shows 30 % of the pigment particles from 0.2 
to 1.1 pm, 40 % from 1.1 to 2.5 pm and 30 % from 2.5 
to 8.6 pm; with an average particle size of 1.6 pm. The 
pigment shows outstanding fastness properties like heat 
stability and weatherability and is incorporated as stir-in 
pigment in paint and ink systems. 

Example 4 : 

120 grams of anthraquinone yellow pigment crude 
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(C.I. Pigment Yellow 147), 30 grams talc powder having 
an average particle size of around 3ujti, 1000 ml water 
and 4.5 grams of a sodium salt of a rosin (DRESINATE 
X from HERCULES Corp.), which is dissolved in 50 ml 
water, are added to a glass beaker equipped with ther- 
mometer and stirrer. The resulting pigment suspension 
is stirred at 20 to 28° C for 20 minutes. 1 .5 grams calcium 
chloride dissolved in 30 ml water are added to precipitate 
the rosin as calcium salt. The suspension is stirred for 
further 15 minutes at a pH of 5.5 to 5.8. The pigment 
suspension is then ground in a bead mill having a 600 
ml steel milling chamber filled with 480-510 ml of glass 
beads with a diameter of about 1mm, at a stirring speed 
of 3000 rpm. The plastic disc stirrer has a tip speed of 
1 0.2 m/sec. The pigment suspension is milled for 45 min- 
utes, whereby the pigment suspension is circulated con- 
tinuously from the beaker through the mill and back into 
the same beaker at a speed of 250 ml/min. and at a tem- 
perature of 20 to 28°C. The pH of the resultant pigment 
suspension is adjusted to 5.5 to 5.8 then filtered. The 
filter cake is washed with water and dried at 80-1 00°C. 
The pigment has a specific surface area of 17.8 m 2 /g 
determined by the BET method. The electron micro- 
graph shows the principal portion of the particles with a 
pigment particle size of 0.1 to 3.0 um. The yellow pig- 
ment shows good stir-in pigment properties and yields 
strong yellow colorations when applied in plastics and 
paints. 

Example 5 : 

The procedure of Example 4 is repeated using 120 
grams of the isoindolinone pigment C.I. Pigment Yellow 
110 as pigment crude to yield a pigment with a specific 
surface area of 21 rr^/g determined by the BET method. 
The principal portion of the particles with a pigment par- 
ticle size of 0.1 to 3.0 jim as determined by electron mi- 
croscopy. The stir-in pigment demonstrates excellent 
pigment properties when applied in paint systems. 

Example 6 : 

The procedure of Example 2 is repeated using 120 
grams of 2,9-dichloroquinacridone pigment crude with a 
specific surface area of 18 rn^/g in place of the copper 
phthalocyanine pigment crude to yield a magenta stir-in 
pigment with a specific surface area of 23.5 rn^/g. The 
principal portion of the particles with a pigment particle 
size of 0.1 to 2.6 u.m The pigment demonstrates excel- 
lent stir-in pigment properties and outstanding light and 
heat stability. 

Examples 7A to 7D ; 

These examples illustrate the incorporation of the 
phthalocyanine pigment prepared in Example 1 as a 
stir-in pigment into an acrylic/melamine base/clearcoat 
system. 



Resin solutions are prepared as follows: 

I. Solid Clear Solution : 

The following ingredients are stirred together to pro- 
vide a "solid clear solution" containing 57.53% solids: 

1171 grams of a nonaqueous dispersion resin 
(NAD-resin), 

719.1 grams of a melamine resin, 

269.4 grams of a solvent mixture of aliphatic and 
aromatic hydrocarbons (SOLVESSO 100 distributed by 
American Chemical), 

597.6 grams of polyester urethane resin, 

125.1 grams of a catalyst solution, and 
120 grams of butanol. 

II. Metallic Clear Solution : 

The following ingredients are stirred together to pro- 
vide a "metallic clear solution' containing 59.2% solids: 
1353.0 grams of a nonaqueous dispersion (NAD) 

resin, 

786.2 grams of melamine resin, 
144.6 grams of xylene, 

65.6 grams of UV Screener Solution, 
471.6 grams of acryiourethane resin, 
89.0 grams of catalyst solution, and 
90.0 grams of methanol. 

III. Mica Dispersion : 

The following ingredients are stirred together to pro- 
vide a mica dispersion containing 27.9% peariescent 
mica pigment and a total solid content of 69.1% solids: 
251.1 grams of bright white mica, EXTERIOR 
MEARLIN from The Mearl Corp., 

315.0 grams of NAD-resin, and 
180.0 grams of acryiourethane resin. 

IV. Stir-in Pigment Dispersion : 

The following ingredients are stirred together in an 
1/2 pint can: 

66.0 grams of acryiourethane resin, 
14.5 grams of AB-dispersant, and 

58.1 grams of SOLVESSO 100. 

26.4 grams of the phthalocyanine pigment obtained 
according Example 1 are then added to the above res- 
in/solvent mixture as a stir-in pigment. The blue pigment 
dispersion is stirred at slow to medium speed for 15 to 
20 minutes, providing a homogeneous non-viscous 
stir-in pigment dispersion containing 16.0% blue 
phthalocyanine pigment, a total solid content of 48% sol- 
ids in a pigment to binder ratio of 0.5. 

V. TiQ2Dispersion : 

A T0 2 dispersion is prepared by mixing the follow- 
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ing ingredients in a quart can: 

604.1 grams ol a Ti0 2 pigment, 
129.8 grams o1 acrylourethane resin, and 
161.1 grams ol SOLVESSO 100. 
1 pint of 1/2 inch ceramic balls are then added. The 
dispersion is then milled tor 24 hours. The white pigment 
dispersion is separated from the balls yielding a Ti0 2 
dispersion* containing 67.5% pigment with a total solid 
content of 77.4% solids. 

Example 7A : 

Masstone Color Shade: 

53.5 grams "stir-in pigment dispersion IV" and 76.5 
grams "solid clear solution I" are combined with stirring. 
The blue resin/pigment dispersion is sprayed onto a pan- 
el twice in 1 .5 minute intervals as basecoat. After 2 min- 
utes, clearcoat resin is sprayed twice at 1 .5 minute inter- 
vals onto the basecoat. The sprayed panel is then 
flashed with air in a flash cabinet for 30 minutes and then 
■baked" in an oven at 250 D F (121 °C)for 30 minutes, 
yielding a dark blue colored panel with excellent weath- 
erability. A microscopic evaluation shows a homogene- 
ous distribution of the pigment particles in the coating 
system. 

Example 7B : 

An 80/20 white mica shade is prepared by mixing 
the following ingredients: 



46.1 grams 


"stir-in pigment dispersion IV 


6.6 grams 


"mica dispersion III" 


6.9 grams 


NAD resin, 


70.4 grams 


■metallic clear solution II" 
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The blue pigment/pearlescent mica/resin dispersion 
is sprayed onto a panel followed by a clearcoat as de- 
scribed in Example IB. A blue effect color paint is ob- 
tained which shows a reddish flop and excellent weath- 
erabirrty. The pigment particles are homogeneously dis- 
tributed in the coating system. Additionally, the paint 
shows a high gloss. 

Example 7C : 

A 50/50 white mica shade is prepared by mixing the 
following ingredients: 



29.9 grams 


"stir-in pigment dispersion IV 


17.1 grams 


"mica dispersion III", 


6.4 grams 


acrylourethane resin, 


3.6 grams 


NAD resin, 


73.0 grams 


■metallic clear solution IP. 



is sprayed onto a panel followed by a clearcoat as de- 
scribed in Example 1 B. A blue effect color paint is ob- 
tained which shows a strong reddish flop and excellent 
weatherability and gloss properties. The pigment parti- 
cles are homogeneously distributed in the coating sys- 
tem. 

Example 7D : 

A 10/90 tint shade is prepared by mixing the follow- 
ing ingredients: 



40 



45 



7.7 grams 
16.4 grams 
14.3 grams 
61 .6 grams 



"stir-in pigment dispersion IV 
"Ti0 2 dispersion V, 
acrylourethane resin, 
"solid clear solution I* 



The blue pigment/TOg/resin dispersion is sprayed 
onto a panel followed by a clearcoat as described in Ex- 
ample 1 B, yielding a high gloss blue tinted panel in which 
the pigment particles are homogeneously dispersed. 

Similar results in different color shades are achieved 
if the stir-in pigment of Example 1 is replaced in any of 
Examples 7 A-7D by the stir-in pigments of the Examples 
2 to 6. 

Example 8 : 

This example demonstrates the incorporation of the 
stir-in pigment into a monocoat, high-solid enamel auto- 
motive coating system directly as a stir-in pigment. 
The following ingredients are added to a 1/2 pint can: 
64.2 grams high solids acrylic resin 
14.5 gramsAB-dispersant 
60.1 gramsxylene 
The can containing the above mixture is shaken for 
10 minutes on a shaker. 

26.4 grams copper phthalocyanine pigment ob- 
tained according to Example 3 are added with stirring at 
medium speed to the above resin/solvent mixture as a 
stir-in pigment. The blue pigment dispersion is stirred at 
medium speed for 15 minutes providing a homogenous, 
nonviscous "stir-in pigment dispersion" , containing 
16.0% phthalocyanine pigment with a total solid content 
of 48% solids in a pigment/binder ratio of 0.5. 



so 
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The blue pigment/pearlescent mica/resin dispersion 



"Paint-dispersion": 

54.6 grams of the above "stir-in pigment disper- 
sion" 

17.5 grams high-solids acrylic resin 

21 .6 gramsmelamine resin, and 

31.3 grams solid clear solution (described in Ex- 
ample 7) 

are combined with stirring. The blue resin/pigment dis- 
persion is thinned with Solvesso 100 to a spray viscosity 
of 28 seconds as determined by a #4 Ford cup and 
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sprayed onto a panel three times in a 2 minute intervals. 
The sprayed panel is then flashed with air in a flash cab- 
inet for 10 minutes then "baked" in an oven at 265° F 
(130°C) yielding a high chroma blue colored panel. The 
panel has an even high gloss surface with excellent s 
weatherability and opacity. 

Similar results are achieved if the stir-in pigment of 
Example 3 is replaced by the stir-in pigments of the Ex- 
amples 1 and 2. 

w 

Example 9 : 

This example demonstrates the incorporation of the 
stir-in pigment composition of Example 1 into a PVC 
sheet. is 

63.0 grams of polyvinylchloride, 3.0 grams epoxi- 
dized soya bean oil, 2.0 grams of barium/cadmium heat 
stabilizer, 32.0 grams dioctyl phthalate and 1 .0 gram of 
the stir-in pigment prepared according to Example 1 are 
mixed together in a glass beaker using a stirring rod. The 20 
mixture is formed into a soft PVC sheet with a thickness 
of about 0.4mm by rolling for 8 minutes on a two roll lab- 
oratory mill at a temperature of 160°C, a roller speed of 
25 rpm and friction of 1:1 .2 by constant folding, removal 
and feeding. The resulting soft PVC sheet is colored in 2s 
an attractive blue shade with excellent fastness to heat, 
light and migration. 



Example 10 : 



30 



This example demonstrates the incorporation of a 
stir-in pigment composition into HDPE. 

- A mixture of 100 grams high density polyethylene 
powder and 0.5 grams of the pigment obtained according 
to Example 5 are blended for 1 5 minutes in a glass bottle 55 
on a roller gear bed. Extrusion of the mixture into a ribbon 
with a laboratory extruder produces a ribbon colored in 
a uniform yellow color which possesses excellent light 
and heat stability. The pigment is uniformly distributed in 
the HDPE plastic. 40 

Similar results in different color shades are achieved 
if the pigment of Example 5 is replaced by the stir-in of 
Examples 1 to 4 and Example 6. 



2. A process of claim 1 , wherein the organic stir-in pig- 
ment is an azo, azomethine, methine, anthraqui- 
none, phthalocyanine, perinone, perylene, diketo- 
pyrrolopyrrole, thioindigo, iminoisoindoline, iminoi- 
soindolinone, dioxazine, quinacridone, fiavan- 
throne, indanthrone, anthrapyrimidine or quinoph- 
thalone pigment, preferably a diketopyrrolopyrrole, 
quinacridone, anthraquinone, phthalocyanine, diox- 
azine, indanthrone or iminoisoindolinone pigment. 

3. A process of claim 2, wherein the organic stir-in pig- 
ment is a beta copper phthalocyanine pigment or an 
alpha copper phthalocyanine which is preferably 
stabilized with a chloro-substituted copper phthalo- 
cyanine derivative. 

4. A process of claim 1 , wherein the organic stir-in pig- 
ment has a specific surface area in the range of from 
6 to 30 rr^/g, preferably in the range of from 6 to 28 
rn^/g, and an average particle size in the range of 
from 0.5 to 7ujti, preferably in the range of from 0.7 
to 5uxn. 

5. A process of claim 1 , wherein the organic pigment 
is prepared by wet-milling a pigment crude which 
has an average particle size of above %im, prefer- 
ably wherein the pigment crude is milled as an aque- 
ous suspension in an horizontal bead mill. 

6. A process of claim 5, wherein the pigment crude is 
milled in the presence of from 5 to 30 percent by 
weight of a texture-improving agent, anti-flocculant 
and/or extender, based on the combined weights of 
the organic pigment, texture-improving agent, 
anti-flocculant anchor extender. 

7. A process of claim 6, wherein the texture-improving 
agent is selected from the group consisting of fatty 
acids, having at least 12 carbon atoms, or amides, 
esters or salts thereof aliphatic 1 ,2-diols, epoxidized 
soybean oil, ethoxylated fatty alcohols, waxes, resin 
acids or resin acid salts, preferably from the group 
of rosin acid or rosin acid salt 



Claims 

1. A process for coloring a high-molecular-weight 
organic material, which comprises uniformly dis- 
persing an effective pigmenting amount of an 
organic stir-in pigment in the high-molecular-weight 
organic material by stirring the stir-in pigment into a 
solution or suspension of the high-molecular-weight 
organic material; wherein the organic stir-in pigment 
is a conditioned organic pigment having an average 
particle size in the range of from 0.1 to 9pm and a 
specific surface area in the range of from 6 to 35 
m2/g. 



*s 8. A process of claim 6, wherein the extender is mica, 
talc, kaolin, natural or synthetic silica with an aver- 
age particle size in the range of from 1 to 10p.m. 

9. A process of claim 6, wherein the extender is a 
50 poiyamtde, polyethylene or polypropylene wax, mix- 
tures or copolymers thereof, having an average par- 
ticle size in the range of from 1 to 10ujti. 

10. A process of claim 6, wherein the stir-in pigment is 
55 prepared by a process, which comprises 

(a) preparing an aqueous suspension compris- 
ing the organic pigment crude, a soluble alkaline 
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sail of a rosin and an extender, 

(b) milling the aqueous suspension in a horizon- 
tal bead mill by pumping it continuously through 
the mill until the particle size of the pigment is s 
within the required range; 

(c) adding a divalent or trivalent metal salt to the 
milled pigment suspension; and 
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(d) isolating the stir-in pigment 



11. A process of claim 10, wherein the stir-in pigment is 
dried by a fluidized bed, spray-drying or tray-drying 
method, preferably followed by micropulverization. is 

12. A process of claim 1 , wherein the organic stir-in pig- 
ment has a broad particle size distribution wherein 
the extremes of the particles are larger or smaller 
than the mean particle size by a factor of from 3 to so 

20. 

13. A process of claim 1, wherein the high-molecu- 
lar-weight organic material is an aqueous or solvent 
based automotive paint system. 25 

14. A process of claim 1, wherein the high-molecular 
weight organic material is a plastic that is subse- 
quintly calendared, cast, molded or processed to f ib- 
ers. 30 
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